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(54) DICING METHOD FOR ORGANIC THIN FILM MULTILAYER WIRING BOARD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a dicing method for wiring board 
in which stripping of an organic thin film from a board is prevented after 
dicing or cleavage of the board is prevented. 

SOLUTION: As a pretreatment step for dicing a board 10 with the blade 
of a dicing saw 30, an organic thin film layer 1 1 on a dicing line 31 is 
etched at a width wider than the blade using an excimer laser 20 and 
then the board is diced with the blade of the dicing saw. Plasma ashing, 
ion beam or sand blaster may be employed as means for etching the 
organic thin film layer 1 1 in place of the excimer laser. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Cutting process of the organic thin film multilayer-interconnection substrate which is the 
cutting process of an organic thin film multilayer-interconnection substrate, and is characterized by 
including the process which removes the organic thin film layer on a cutting line by excimer laser, and 
the process which makes substrate cutting after an appropriate time using the blade of width of face 
narrower than the width of face of the clearance line on said cutting line. 

[Claim 2] Cutting process of the organic thin film multilayer-interconnection substrate according to 
claim 1 characterized by using plasma ashing instead of said excimer laser. 

[Claim 3] Cutting process of the organic thin film multilayer-interconnection substrate according to 
claim 1 characterized by using an ion beam instead of said excimer laser. 

[Claim 4] Cutting process of the organic thin film multilayer-interconnection substrate according to 
claim 1 characterized by using a sand blaster instead of said excimer laser. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to amelioration of the cutting process which 
cuts an organic thin film multilayer-interconnection substrate with a dicing saw about the cutting 
process of an organic thin film multilayer-interconnection substrate. 
[0002] 

[Description of the Prior Art] Cutting of the organic thin film multilayer-interconnection substrate which 
has an organic thin film layer on a substrate is performed using the dicing saw. At this time, an organic 
thin film layer and a substrate are simultaneously cut for the cutting line top of an organic thin film 
multilayer-interconnection substrate using a blade. 

[0003] It aims at solving the trouble in the case of cutting a substrate which left the thin film sensor 
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part' in the shape of diaphram formed [ sensor ] according to an individual, i.e., the trouble that a thin 
film sensor part is torn during cutting by the dicing saw, in JP.5-95046.A. 

[0004] As a configuration for solving this trouble, the resin for protection is applied to a substrate 
clearance part at homogeneity, and that top face is made flat. Next, the tape for dicing is stuck on a 
sensor forming face. This is set so that the field of a tape may turn to a dicing saw down, and it fixes by 
vacuum attraction. Then, a required scribe lane is cut like the dicing of IC or LSI, and it becomes a 
sensor chip according to individual. A sensor chip is removed from the tape for dicing after that, 
dissolution clearance of the resin for protection is carried out, and it is completed. 
[0005] 

[Problem(s) to be Solved by the Invention] The 1st trouble is cutting an organic resin layer and a 
substrate with the blade of a dicing saw simultaneously in cutting of the organic resin multilayer- 
interconnection substrate of the conventional technique. 

[0006] When the organic resin layer and the substrate were simultaneously cut with the blade of a dicing 
saw, the stress produced from the difference among material properties, such as an thermal expansion 
coefficient between an organic resin layer and a substrate, concentrated on the weak part of a cutting 
plane, and when the adhesion reinforcement of an organic thin film layer and a substrate was weak, the 
reason had the trouble that a substrate carried out cleavage with the stress of an organic thin film in 
the cutting plane, when peeling or substrate reinforcement from the substrate of an organic thin film 
layer was weak. 

[0007] The case of JP.5-95046.A also has the same trouble as the above, in order to cut a thin film 
sensor part and a substrate with the blade of a dicing saw simultaneously. 

[0008] In a cutting process, when the above defects occur, the impact which will lose the organic, very 
high thin film multilayer-interconnection substrate of the added value which has passed through many 
processes till then, and is given to a price is large. 

[0009] The object of this invention is offering the cutting process of an organic resin multilayer- 
interconnection substrate with dependability able to separate from the substrate of the organic thin film 
layer after substrate cutting generated by cutting an organic resin layer and a substrate with the blade 
of a dicing saw simultaneously by the conventional approach, or to solve the trouble of the cleavage of a 
substrate, and to raise the yield highly. 
[0010] 

[Means for Solving the Problem] According to this invention, it is the cutting process of an organic thin 
film multilayer-interconnection substrate, and the cutting process of the organic thin film multilayer- 
interconnection substrate characterized by including the process which removes the organic thin film 
layer on a cutting line by excimer laser, and the process which makes substrate cutting after an 
appropriate time using the blade of width of face narrower than the width of face of the clearance line 
on said cutting line is acquired. 

[001 1] Moreover, it is characterized by using plasma ashing instead of said excimer laser, and is further 
characterized by using an ion beam instead of said excimer laser. Furthermore, it is characterized by 
using a sand blaster instead of said excimer laser again. 
[0012] 

[Embodiment of the Invention] An operation of this invention is described. When an organic thin film is 
etched with excimer laser, an ion beam, plasma ashing, a sand blaster, etc., the field relative roughness 
of a cutting plane is coarser than the time of a dicing saw cutting. This granularity contributes to 
distribution of the stress produced in a cutting plane, and there is an operation to which the cleavage of 
the peeling or the multilayer substrate from the multilayer substrate of an organic thin film layer is 
prevented. Furthermore, it will contribute to stress distribution that excimer laser, an ion beam, plasma 
ashing, and the etching width of face of a sand blaster are larger than the cutting width of face of a 
dicing saw. 

[0013] Next, the example of this invention is explained with reference to a drawing. 
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[0014] The 1st example of this invention is first explained to a detail with reference to drawing 1 (a) - 
(d). drawing 1 (a) — the ceramic multilayer substrate 10 top — an organic thin film multilayer — it is the 
organic thin film multilayer-interconnection substrate with which 1 1 was formed. The left figure shows a 
sectional view and the right figure shows surface drawing. On the substrate, two or more circuit 
patterns 1.2-15 (this example four patterns) are formed, circuit patterns 12-14 are mutually the same, a 
circuit pattern 15 shall be a predetermined circuit pattern with the special object, and two or more 
formation of this etc. is carried out independently mutually. 

[0015] There are the following approaches as the manufacture approach of an organic thin film 
multilayer-interconnection substrate. One is the approach of forming a polyimide organic thin film 
multilayer-interconnection layer by applying the polyimide precursor varnish of the insulating material of 
an organic thin film, drying on a ceramic multilayer-interconnection substrate, and becoming this 
spreading film from the polyimide resin insulation layer forming process which forms BAIHORU, and the 
wiring layer formation process which used photolithography, vacuum deposition, and plating, and 
repeating this process of a series of. Generally this approach is serially called the laminating approach. 
[0016] Moreover, with the formation approach of the polyimide ceramic multilayer-interconnection 
substrate mentioned above, there is also the approach of forming a polyimide organic thin film 
multilayer-interconnection pattern on many auxiliary substrates simultaneously independently, 
performing heating application of pressure, after performing alignment and carrying out the temporary 
laminating of it on a ceramic multilayer-interconnection substrate, and forming a multilayer- 
interconnection substrate. 

[0017] This approach conducts electric inspection for every auxiliary substrate, and becomes possible 
[ sorting out and carrying out the laminating of the auxiliary substrate without a defect ], and since 
[ which was mentioned above ] the yield can be serially raised rather than the laminating approach, and 
it can be parallel on an auxiliary substrate and the laminating of a polyimide layer can be carried out, 
compaction of the manufacture days of a polyimide multilayer-interconnection layer is possible for it. 
[0018] Two or more organic target thin film multilayer-interconnection substrates can be obtained by 
cutting an organic thin film multilayer-interconnection substrate every predetermined circuit pattern 12- 
15 after manufacturing an organic thin film multilayer-interconnection substrate by the manufacture 
approaches, such as this. Each circuit pattern is independently formed per cutting on the organic thin 
film multilayer-interconnection substrate before cutting, respectively. This example shows the case 
where four organic thin film multilayer-interconnection substrates are obtained from one organic thin 
film multilayer-interconnection substrate. 

[0019] As shown in drawing 1 (b), the organic thin film layer on the cutting line 31 of an organic thin film 
multilayer-interconnection substrate is removed by excimer laser 20, and the etching line 21 is formed. 
Excimer laser uses KrF excimer laser and is 200Hz of oscillation numbers, and 0.8 J/cm2. The thing of 
an energy density is used. The shots per hour to irradiate is determined by the thickness of the thin film 
layer to remove. Since the location precision of excimer laser of an exposure is high, it is unnecessary in 
especially the mask that protects organic thin films other than on a cutting line. It will be decomposed 
by ablation and the organic resin on the cutting line 21 will be removed from on a substrate, if excimer 
laser is irradiated. 

[0020] The width of face of the organic thin film layer removed by excimer laser is formed more greatly 
than the width of face of the blade of the dicing saw used behind. For example, when the width of face 
of a blade is 200 micrometers, clearance width of face is 500 micrometers - 1mm. Alcohol etc. washes 
the soot generated after a excimer laser exposure, or it removes by performing plasma ashing. The field 
relative roughness of the cross section 40 of the organic resin layer etched by excimer laser is 
dramatically coarse as compared with the cross section cut with the blade of a dicing saw etc. 
[0021] Drawing 1 (c) shows the process which cuts the cutting line 31 top with the blade 30 of a dicing 
saw. The blade to be used uses the thing of width of face smaller than the width of face removed by 
excimer laser. At a front process, since the organic resin on the cutting line 31 of a ceramic multilayer- 
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interconnection substrate is removed, it serves as cutting of only a ceramic multilayer-interconnection 
substrate here. A ceramic multilayer-interconnection substrate is dramatically hard, and cutting with a 
blade is performed by repeating the same line several times. For example, the same line is cut 3 times 
and the ceramic multilayer-interconnection substrate of 2mm of substrate thickness carries out it. 
[0022] The organic thin film multilayer-interconnection substrate after cutting is shown in drawing 1 (d). 
Four organic target thin film multilayer-interconnection substrates 12-15 were obtained from one 
organic thin film multilayer-interconnection substrate. 

[0023] Next, the 2nd example of this invention is explained to a detail with reference to drawing 2 (a) - 
(d). 

[0024] drawing 2 (a) — the ceramic multilayer substrate 10 top — an organic thin film multilayer — it is 
the organic thin film multilayer-interconnection substrate with which 1 1 was formed. The left figure 
shows a sectional view, the right figure shows surface drawing, drawing 1 and an equivalent part are 
shown by the same sign, and the explanation is omitted. 

[0025] There are the following approaches as the manufacture approach of an organic thin film 
multilayer-interconnection substrate. One is the approach of forming a polyimide organic thin film 
multilayer-interconnection layer by applying the polyimide precursor varnish of the insulating material of 
an organic thin film, drying on a ceramic multilayer-interconnection substrate, and becoming this 
spreading film from the polyimide resin insulation layer forming process which forms BAIHORU, and the 
wiring layer formation process which used photolithography, vacuum deposition, and plating, and 
repeating this process of a series of. Generally this approach is serially called the laminating approach. 
[0026] Moreover, with the formation approach of the polyimide ceramic multilayer-interconnection 
substrate mentioned above, there is also the approach of forming a polyimide organic thin film 
multilayer-interconnection pattern on many auxiliary substrates simultaneously independently, 
performing heating application of pressure, after performing alignment and carrying out the temporary 
laminating of it on a ceramic multilayer-interconnection substrate, and forming a multilayer- 
interconnection substrate. 

[0027] This approach conducts electric inspection for every auxiliary substrate, and becomes possible 
[ sorting out and carrying out the laminating of the auxiliary substrate without a defect ], and since 
[ which was mentioned above ] the yield can be serially raised rather than the laminating approach, and 
it can be parallel on an auxiliary substrate and the laminating of a polyimide layer can be carried out, 
compaction of the manufacture days of a polyimide multilayer-interconnection layer is possible for it. 
[0028] Two or more organic target thin film multilayer-interconnection substrates can be obtained by 
cutting an organic thin film multilayer-interconnection substrate every predetermined circuit pattern 12- 
15 after manufacturing an organic thin film multilayer-interconnection substrate by the manufacture 
approaches, such as this. Each circuit pattern is independently formed per cutting on the organic thin 
film multilayer-interconnection substrate before cutting, respectively. This example shows the case 
where four organic thin film multilayer-interconnection substrates are obtained from one organic thin 
film multilayer-interconnection substrate. 

[0029] Next, as shown in drawing 2 (b), the organic thin film layer on the cutting line 31 of an organic 
thin film multilayer-interconnection substrate is removed by the plasma ashing 60, and the etching line 
21 is formed. The gas of plasma ashing uses the mixed gas of oxygen and Freon. In order to protect 
organic thin film layers other than a cutting line from etching by plasma ashing at the time of ashing, 
organic thin film layer front faces other than a cutting line are covered with the metal mask 61. There is 
also the approach of forming a resist mask etc. other than a metal mask. 

[0030] Ashing power uses about 200W-1kW. When the etch rate of the organic resin by plasma ashing is 
measured with excimer laser etc., it is slow. Therefore, this approach is used when [ of thickness ] 
comparatively thin. 

[0031] The width of face of the organic thin film layer removed by plasma ashing is formed more greatly 
than the width of face of the blade of the dicing saw used behind. For example, when the width of face 
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of a' blade is 200 micrometers, clearance width of face is 500 micrometers - 1mm. The field relative 
roughness of the cross section 40 of the organic resin layer etched by plasma ashing is dramatically 
coarse as compared with the cross section cut with the blade of a dicing saw etc. 
[0032] Next drawing 2 (c) shows the process which cuts the cutting line 31 top with the blade 30 of a 
dicing saw. The blade to be used uses the thing of width of face smaller than the width of face removed 
by plasma ashing. At a front process, since the organic resin on the cutting line 31 of a ceramic 
multilayer-interconnection substrate is removed, it serves as cutting of only a ceramic multilayer- 
interconnection substrate here. A ceramic multilayer-interconnection substrate is dramatically hard, and 
cutting with a blade is performed by repeating the same line several times. For example, the same line is 
cut 3 times and the ceramic multilayer-interconnection substrate of 2mm of substrate thickness carries 
out it. 

[0033] The organic thin film multilayer-interconnection substrate after cutting is shown in drawing 2 (d). 
Four organic target thin film multilayer-interconnection substrates 12-15 were obtained from one 
organic thin film multilayer-interconnection substrate. 

[0034] Next, the 3rd example of this invention is explained to a detail with reference to drawing 3 (a) - 
(d). 

[0035] drawing 3 (a) — the ceramic multilayer substrate 10 top — an organic thin film multilayer — it is 
the organic thin film multilayer-interconnection substrate with which 1 1 was formed. The left figure 
shows a sectional view and the right figure shows surface drawing. Drawing 1 R> 1 , 2, and an equivalent 
part are shown by the same sign, and the explanation is omitted. 

[0036] There are the following approaches as the manufacture approach of an organic thin film 
multilayer-interconnection substrate. One is the approach of forming a polyimide organic thin film 
multilayer-interconnection layer by applying the polyimide precursor varnish of the insulating material of 
an organic thin film, drying on a ceramic multilayer-interconnection substrate, and becoming this 
spreading film from the polyimide resin insulation layer forming process which forms BAIHORU, and the 
wiring layer formation process which used photolithography, vacuum deposition, and plating, and 
repeating this process of a series of. Generally this approach is serially called the laminating approach. 
[0037] Moreover, with the formation approach of the polyimide ceramic multilayer-interconnection 
substrate mentioned above, there is also the approach of forming a polyimide organic thin film 
multilayer-interconnection pattern on many auxiliary substrates simultaneously independently, 
performing heating application of pressure, after performing alignment and carrying out the temporary 
laminating of it on a ceramic multilayer-interconnection substrate, and forming a multilayer- 
interconnection substrate. 

[0038] This approach conducts electric inspection for every auxiliary substrate, and becomes possible 
[ sorting out and carrying out the laminating of the auxiliary substrate without a defect ], and since 
[ which was mentioned above ] the yield can be serially raised rather than the laminating approach, and 
it can be parallel on an auxiliary substrate and the laminating of a polyimide layer can be carried out, 
compaction of the manufacture days of a polyimide multilayer-interconnection layer is possible for it. 
[0039] Two or more organic target thin film multilayer-interconnection substrates can be obtained by 
cutting an organic thin film multilayer-interconnection substrate every predetermined circuit pattern 12- 
15 after manufacturing an organic thin film multilayer-interconnection substrate by the manufacture 
approaches, such as this. Each circuit pattern is independently formed per cutting on the organic thin 
film multilayer-interconnection substrate before cutting, respectively. This example shows the case 
where four organic thin film multilayer-interconnection substrates are obtained from one organic thin 
film multilayer-interconnection substrate. 

[0040] In order to protect thin film parts other than etching line 101 on an organic thin film multilayer- 
interconnection substrate, the resist mask 92 is formed. This resist mask is formed by the 
photolithography technique using a photosensitive resist. Thickness is formed by 10-50 micrometers. 
[0041] Next, as shown in drawing 3 (b), the organic thin film layer on the cutting line 31 of an organic 
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thin film multilayer-interconnection substrate is removed by ion beam etching 100, and the etching line 
21 is formed. The gas of ion beam etching uses argon gas. Ion beam etching is performed in a vacuum. 
When the etch rate of the organic resin by ion beam etching is measured with excimer laser etc., it is 
slow. Therefore, like the plasma ashing approach, this approach is used, when [ of thickness ] 
comparatively thin. 

[0042] The width of face of the organic thin film layer removed by ion beam etching is formed more 
greatly than the width of face of the blade of the dicing saw used behind. For example, when the width 
of face of a blade is 200 micrometers, clearance width of face is 500 micrometers - 1mm. The field 
relative roughness of the cross section 40 of the organic resin layer etched by ion beam etching is 
dramatically coarse as compared with the cross section cut with the blade of a dicing saw etc. The 
remaining resist mask is melted and removed by solvents, such as a methyl ethyl ketone, after ion beam 
etching. 

[0043] Next, drawing 3 (c) shows the process which cuts a cutting line top with the blade 30 of a dicing 
saw. The blade to be used uses the thing of width of face smaller than the width of face removed by ion 
beam etching. At a front process, since the organic resin on the cutting line 31 of a ceramic multilayer- 
interconnection substrate is removed, it serves as cutting of only a ceramic multilayer-interconnection 
substrate here. A ceramic multilayer-interconnection substrate is dramatically hard, and cutting with a 
blade is performed by repeating the same line several times. For example, the same line is cut 3 times 
and the ceramic multilayer-interconnection substrate of 2mm of substrate thickness carries out it. 
[0044] The organic thin film multilayer-interconnection substrate after cutting is shown in drawing 3 (d). 
Four organic target thin film multilayer-interconnection substrates were obtained from one organic thin 
film multilayer-interconnection substrate. 

[0045] Next, the 4th example of this invention is explained to a detail with reference to drawing 4 (a) - 
(d). 

[0046] drawing 4 (a) — the ceramic multilayer substrate 10 top — an organic thin film multilayer — it is 
the organic thin film multilayer-interconnection substrate with which 1 1 was formed. The left figure 
shows a sectional view and the right figure shows surface drawing. Drawing 1 - drawing 3 , and an 
equivalent part are shown by the same sign, and the explanation is omitted. 
[0047] There are the following approaches as the manufacture approach of an organic thin film 
multilayer-interconnection substrate. One is the approach of forming a polyimide organic thin film 
multilayer-interconnection layer by applying the polyimide precursor varnish of the insulating material of 
an organic thin film, drying on a ceramic multilayer-interconnection substrate, and becoming this 
spreading film from the polyimide resin insulation layer forming process which forms BAIHORU, and the 
wiring layer formation process which used photolithography, vacuum deposition, and plating, and 
repeating this process of a series of. Generally this approach is serially called the laminating approach. 
[0048] Moreover, with the formation approach of the polyimide ceramic multilayer-interconnection 
substrate mentioned above, there is also the approach of forming a polyimide organic thin film 
multilayer-interconnection pattern on many auxiliary substrates simultaneously independently, 
performing heating application of pressure, after performing alignment and carrying out the temporary 
laminating of it on a ceramic multilayer-interconnection substrate, and forming a multilayer- 
interconnection substrate. 

[0049] This approach conducts electric inspection for every auxiliary substrate, and becomes possible 
[ sorting out and carrying out the laminating of the auxiliary substrate without a defect ], and since 
[ which was mentioned above ] the yield can be serially raised rather than the laminating approach, and 
it can be parallel on an auxiliary substrate and the laminating of a polyimide layer can be carried out, 
compaction of the manufacture days of a polyimide multilayer-interconnection layer is possible for it. 
[0050] Two or more organic target thin film multilayer-interconnection substrates can be obtained by 
cutting an organic thin film multilayer-interconnection substrate every predetermined circuit pattern 12- 
15 after manufacturing an organic thin film multilayer-interconnection substrate by the manufacture 
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approaches, such as this. Each circuit pattern is independently formed per cutting on the organic thin 
film multilayer-interconnection substrate before cutting, respectively. This example shows the case 
w here four organic thin film multilayer-interconnection substrates are obtained from one organic thin 
film multilayer-interconnection substrate. 

[0051] Next, as shown in drawing 4 (b), a sand blaster 140 removes the organic thin film layer on the 
cutting line 31 of an organic thin film multilayer-interconnection substrate, and the etching line 21 is 
formed. In order to protect organic thin film layers other than a cutting line from etching at the time of a 
sand blaster exposure, organic thin film layer front faces other than a cutting line are covered with the 
metal mask 61. There is also the approach of forming a resist mask etc. other than a metal mask. 
[0052] When the etch rate of the organic resin by the sand blaster is measured with an ion beam etc., it 
is quick. Therefore, this approach is used when [ of thickness ] comparatively thick. The width of face of 
the organic thin film layer removed with a sand blaster is formed more greatly than the width of face of 
the blade of the dicing saw used behind. For example, when the width of face of a blade is 200 
micrometers, clearance width of face is 500 micrometers - 1mm. The field relative roughness of the 
cross section 40 of the organic resin layer etched with the sand blaster is dramatically coarse as 
compared with the cross section cut with the blade of a dicing saw etc. 

[0053] Next, drawing 4 (c) shows the process which cuts the cutting line 21 top with the blade 30 of a 
dicing saw. The blade to be used uses the thing of width of face smaller than the width of face removed 
with the sand blaster. At a front process, since the organic resin on the cutting line 31 of a ceramic 
multilayer-interconnection substrate is removed, it serves as cutting of only a ceramic multilayer- 
interconnection substrate here. A ceramic multilayer-interconnection substrate is dramatically hard, and 
cutting with a blade is performed by repeating the same line several times. For example, the same line is 
cut 3 times and the ceramic multilayer-interconnection substrate of 2mm of substrate thickness carries 
out it. 

[0054] The organic thin film multilayer-interconnection substrate after cutting is shown in drawing 4 (d). 
Four organic target thin film multilayer-interconnection substrates were obtained from one organic thin 
film multilayer-interconnection substrate. 

[0055] Although explained using a ceramic multilayer-interconnection substrate, also when an organic 
resin multilayer-interconnection layer is elsewhere formed in tops, such as a glass ceramic substrate, a 
sapphire substrate, and a silicon substrate, this invention is applied to the substrate of each examples, 
such as this. 

[0056] Drawing 5 (a) - (c) shows the conventional example, drawing 5 (a) — the ceramic multilayer 
substrate 10 top — an organic thin film multilayer — it is the organic thin film multilayer- 
interconnection substrate with which 1 1 was formed. The left figure shows a sectional view and the right 
figure shows surface drawing. Drawing 1 -4 and an equivalent part are shown by the same sign, and the 
explanation is omitted. 

[0057] Drawing 5 (b) shows the process which cuts the cutting line 21 top with the blade 30 of a dicing 
saw. It is the process which cuts simultaneously an organic thin film layer and a ceramic multilayer- 
interconnection substrate using a blade. An organic thin film multilayer-interconnection substrate is 
dramatically hard, and cutting with a blade is performed by repeating the same line several times. For 
example, the same line is cut 4 times and the organic thin film multilayer-interconnection substrate of 
2mm of ceramic radical board thickness and 200 micrometers of organic thin film thickness carries out it. 
[0058] The organic thin film multilayer-interconnection substrate after cutting is shown in drawing 5 (c). 
Four organic target thin film multilayer-interconnection substrates are obtained from one organic thin 
film multilayer-interconnection substrate. At this time, the cutting plane 190 of the organic thin film 
layer cut with the blade is very a flat. Therefore, the stress produced from the difference in the 
coefficient of thermal expansion between a ceramic substrate and organic resin arises in a cutting plane 
after organic thin film multilayer-interconnection substrate cutting. 

[0059] Drawing 6 (a) shows the defect mode in which the organic resin layer 1 1 separates from the 
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ceramic multilayer substrate 10. Moreover, drawing 6 (b) is the cleavage generated between the layers 
of the ceramic multilayer substrate 10. This defect mode is a phenomenon seen when a substrate 10 
uses a mechanical comparatively weak glass ceramic multilayer substrate etc. 
[0060] 

[Effect of the Invention] The first effectiveness is being able to prevent the defect of the cleavage of 
the peeling or the multilayer substrate from the multilayer substrate of the organic resin layer after 
cutting which existed as a trouble from the former in cutting of an organic resin multilayer- 
interconnection substrate. 

[0061] The field relative roughness of the etching cross section of an organic resin layer where the 
reason was etched with excimer laser, plasma ashing, the ion beam, and the sand blaster is dramatically 
coarse as compared with the cross section cut with the blade of a dicing saw etc. It has contributed to 
this granularity distributing the stress of etching ****. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view and plan showing the 1st example of the cutting process of the 
organic resin multilayer-interconnection substrate of this invention. 

[Drawing 2] It is the sectional view and plan showing the 2nd example of the cutting process of the 
organic resin multilayer-interconnection substrate of this invention. 

[Drawing 3] It is the sectional view and plan showing the 3rd example of the cutting process of the 
organic resin multilayer-interconnection substrate of this invention. 

[Drawing 4] It is the sectional view and plan showing the 4th example of the cutting process of the 
organic resin multilayer-interconnection substrate of this invention. 

[Drawing 5] It is the sectional view and plan showing the cutting process of the conventional organic 
resin multilayer-interconnection substrate. 

[Drawing 6] It is a sectional view showing the defect mode generated at the time of the cutting-process 
activity of the conventional organic resin multilayer-interconnection substrate. 
[Description of Notations] 

1 0 Ceramic Multilayer-Interconnection Substrate 

1 1 Organic Thin Film Multilayer-Interconnection Layer 
12-15 Circuit pattern 

20 Excimer Laser 

21 Etching Line 

30 Blade 

31 Cutting Line 
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40 Etching Side 

60 Plasma Ashing 

61 Metal Mask 
92 Resist Mask 

100 Ion Beam Etching 
140 Sand Blaster 



[Translation done.] 
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1 

Xg£££fr;it£^m£T3W<i«]Bi#JiESSS«© 

[W#3t3] MIBX^->Vl/-+f©^DtC-f^>f 

[gf ] tttex^->v i^— tt*©ttfc o ku-> F7 

[0 0 0 1 ] 
[0 0 0 2] 

[«£*©«*] ss±tcw^«in^wr^w«i?M# 
ir>*. ^©iHHris^K^JiESi*^©^^ >±£7 

[0 0 0 3] 5-9 5 0 4 6 *J&$BT?te. »K"fe 

ffR-t >-9— «»*«^-f -> > y V - K «t * £J0r * l:»n 

[0004] c©raajis**p*f *fc»©«ifiKtbT 
ffi^¥a{rr^. ^tc, -fe>-y— mw\z*?-i ->>tfm 

I CtLS I ©y-f 
7-f7*U->&«J»rU iBS'J©ir>U— ^yT'Kfc*. 

*-©&y-f v^^ffl^— 7°^e>-t>-y-— f-^w 

[0 0 0 5] 

[0 0 0 6] W««flBJit*«iS:ra«f»C^ 

^•»^v-©^u-HT«iini. walnuts 



(2) 

[0 0 0 7] 5- 9 5 0 4 6^$g©« i$ 

[0 0 0 8] iaVrXSiC^^T, MIEO.fc'Sft^&tffg 

[0 0 0 9]-*«M«DBW«. ft*#i£T*«1ttJ]gJl i 
|SIS#icy-f ->>^7— ©7>- KTMSBrTS 31 £ 

[0 0 10] 

\zm&9M ; y't >±©G&*5-f >©*!«£ 0 *>$fev^I©7 

[0 0 11] b3Kx+vVW— tf©f^;t>Dfc7*7 
* -> V U— tf ©ttfc> 0 tC-f * > tf- A t» S C t 

[0 0 12] 

30 [mm<D^m<Dmm) *mw<Dftm&M'<z>. x+->v 

U— !f. -f*>tf— A. 7'7X?7 7-»^, -y->K7 
7X5--^. WHWMJiSXy^^Ufc*^, ^»t® 

;i©ffi£fr\ ^Str^DS^WSHStCSj-S-U &® 
t*-A, ZfyX-VTyisy?, h*757^-©x-y 

« [0 0 13] #tC#^BJ©*^WCO^T0®£#HBL 

[0 0 14] $t1**^W©^l©*SS^JfcOliTSl 
(a) ~ (d) £Ofl8UT»«HCKWr4. 01 (a) 

->12~15 (*0tJTtt4O©/1^-» *t»filESn 
Ti5 D . mWV?-> l 2~ l 4BIt>l:B-T*D. 

so ->-e^?)fc©i:L, ;:n*nsw:aftLTa»:»« 



■1 
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3 

[0015] mmmm£>ms£m&&<DM&*&£i>T&> 

[0 0 16] Sfc. ±J6Ufc#U-f 5 h* • t5Sy^i 
n**55y**ME»**±R:«fc«£totf*fToT<K 

fltll L fca iz tamtam £ ft t^JIEiHSffi awfc sff 5 
[ooi7] c®#&tttttt£ttttic*Mlk££fTt>. 

0, ±j£LfejI#«Jl73&J:«3fc#g;i; 0*±»f*Jlt 

[0018] ^n^cD»jg7jteT*«»^#iieE^a« 

*»ifi«. Rfa£»gE8li/^-> 1 2~1 5«(c*^«M 
*Bt*HE«*«±T?#E«/t3'->«, 

[0 0 19] 01 (b) K^t-«fc3fc» W«*IR*JiE 

U— tf 2 0T'iilTl7?>^>2 1 «r»J*r 
5>. I+->71/- tfttK r FI+X71/- ifSrfflt^ fg 
It2 0 0Hz, 0. 8 J/cm2 COX^;U^-^g» 

[0020] x+->vu— mitstiiiifflti 

*£<^fiJt£tt3. fi»JA«^U— K<D^*i2 0 0 (im© 
iitlli5 0 0 «m~lmmT'Jbl), 

— »f mmm \zmtk-? z> m « 7 ;u a -;h£t&#t s a\ 

7 P 7X-77y>>^^fT^^*-r-5„ X*-> 

v u— y-'Tx y ^ > if £ n&*r*88tflgJi ©w® 4 0 <dw 



4 

[o 0 2 1 ] si (c) 3 i±^^-r->> 

£l4I©&©SH£fflT5. mJCDIgT-b^S y ^£J1E 

-^T«-tr^5 y**»E«£«©*©«J*r£:fc 
*7 5y**HEttS«tt##£«<, ^U-HC 

[0 0 2 2] 01 (d) (C«fl«£©^lS»§l#JfEIIS 
«^^T. ltt®#ttfflft£JgEiKl£ttft>5. §W©4 
ft<D#«»M^SE^» « 12-15 

[0 0 2 3] *fSW©fS2 0HJSWKt)liTH2 

(a) ~ (d) S#JBLT»«BKKWr4. 

[0 0 2 4] 0 2 (a) Bt75 y ££J1X«1 0 ±\Z 

[0 0 2 5] #^«K#SE^S«cOS!ig*fei:tT« 
TO^Stf**. -ott-fe7 5y^^«E^S«±(C* 

it, £©fc*l»fc:/W*-;i'*»J«r*3PM5 h*» 
ll«*UBj*Xg£. 7*h'Jvy?7<f- 

iimmm£m&mm(DMm$:ftoj5m-c$>2>. z.<om 
i$~mzmxmmj}mtm$n%. 

[0 0 2 6] Sit, XSBLfctflMS K • -ty5.y^0 
BE^SfficDJg^Tjfei^S'JtC, |SlB${r^cD«ISS« 

n£-fe7 3 y *#«E»*«±K&B£fo-&*ff-3T<K 

7jj£t>&^>o 

[0 0 2 7] ;i©#&««S*a««fcS^&SE£fTV>, 

[0 0 2 8 ] Cin<f ©»a*ffiT7W«»!lt*fllE*»fi 
Sr»ig«. ffij£©E»/t*->l 2~1 5«tC#«»^ 
*»Ei«X«S«J»f'r4C:tKJ:oT. BW©#«»^ 

*»E»a*sa*«c#*j:i**T?*a. «»rmo#« 

»H#fflE*ISffi±T#E^/^->«, *^«3»r*te 
M^flEMXK^ 6 4 & ®Wft8IR£JIE*£«£*S- 

[oo29]*i:B2 (b) izm-r^oiz, %mBm& 



■ ? 
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5 

mm&M;fiL<Dty%iyi>3 1 ±\z$>z>&wtmmmz?*y 

5>)l-?7,9 6 1 TS-5o /^^VX^OfdltCl/vT. bv 

7. 7 # £ & 2- ft *> h 2> o 

[0 0 3 0] 77-»^7-B2 0 0W~lKWgg 
£ffl<^So 7°7X^7y v>7*tC c fcS*«$Ji©X>y3 1 

[0 0 3 1 ] 7'yX-?7yis>-!/T~®3k-fZ>^Mmmm 

0. *£<^/&$n-5. #J;ttf7>-h-©i|i#2 0 0 u 
m<DWia. 5 0 0 (im~lramt6?i. "7° 5 
XV 7 -7 -> > ^TI -y 5" > ^ $ n7c*«»JJgJl ©8ffi 4 

[0032] wzm2 (c) \z.wmy^y3 i±.%y-i 

3 . T 3 7> - h* « X 5 X V 7 y ^ > B&£ L fc 

y?&mmi&mfo<Dwmy'i>3 1 ±©*««fji§«isfcs 
(Dwwituz. ±y*y>7&mm®&mimif;izm<. 

tl-5« 0iJAtt**«P2mmro-t7 5 -7 7 ^Jf SE*S*« 
tt. |W|C7K>£3^t)T3<, 

[0 0 3 3] 0 2 (d) fC«JIW£©^l»JR^gSES« 
«*jjtT. lft©**3Sffil#BgHiS!§!S«frb, 

#c<Dnmmmg>mmm&tii. 12-15 zniz. 
[0034] ^mmcom3(Dmmmiz-D^xm3 
(a) ~ (d) z&MVTmnizmw-rz, 

[0 0 3 5] 03 (a) (Jt5 5 -7 7^J1X«1 0±(C 
WtHi?H£Bl l^fi£Snfc#^«M#HE^*«T" 

1, 2i|5l^^(S|Sl-?f^lCT^$nTi3D, ^©IK 

[0036] mmmm^Bmm&m<Dmm^mt utka 
T©*ffi^*-&. -otitis y ? g>mmmm&±.\zm 

it-mzm-Ammxmtmfnzo 

[0 0 3 7] £7c, -tizg U?c^ "J -f SF't75 '7 7# 

m&m&m<DBi&ijmt\t%uz, mm\z^<Dmsm^ 



(4) 

6 

n£-ti ^ 5 -y 7 &mummwL±.\z®.w.%iD^:%:'fr-o xwl 
mmLTzmziMmuiz*ft^mmumwL<vwfo*'fro 

[0038] z\<D^m\tmWimWimzm%^.^n^. 

come^i-^Ct^T'^^fcfe^U-f 5 F^JISflitllH© 

[0039] z\nm<nmmnmT'm®mm£mm&m®. 
zmw&, ffi%.<D&m^?->i 2~i 5mz^m»m 
&m&M&w.$:wmTz>z\t\z&-DT, sw<Dnmmm 

[0040] ^rnmm%mw.umwL±.\zz.y?-yy*y'i 

20 >1 0 l^©»ffii3B?}£{£!rr3fca6tC. 

t)W^5. ISlJPte> WjSttfl 0~5 0(imTM3 

[0041] ^i:i3 (b) \ZTKt&o\z, mmmm& 
mmmmm(DWWiy^>3 1 uzh^mmmm^^ * 

>h'-Al7f>!^l 0 0T»iLTl7f>^7^f > 
2 INSETS. -T^->t:-AX-y^>yW777.«7;P 
n*>#7£ffl<^5. ^t>h , -Al7f>^BSS1 5 t 

30 fi^ns. -r -tyM-Kj-y^-y ^\z^.^mmm(ox. 

ol, ^<7577»«X5XV7-7>->i7'73ffi[sI^JCjil*(D 

tt&wm^mzm^znz. 

[0 0 4 2] -ft>k'-AXyf>yTiST5tiI 
g|Jf ©*Ste, «iC^fflTS^W->>7'V-WXU- K© 
*§<fcD> 7^#<^$n^„ «»Jx.«7*U— H©itl^2 0 
0 /xm©^-&, ^SiflfJ, 5 0 0 (im~lramT»5. 

^- > t*- ax y ? y y tx >7 5^ > titzmmmmm 
[0043] &\zm3 (c) «. w^v-i y±^y^( v 

>^V-©XW-K3 0T«TliIg^Hl'^. 

-5 7* U~ H «-f ^ > f-Al7 > ^Tl^* t tz 
itSJcDfc/J^t^©^©^^-^. BtI©lST-t75 
•7^^SSS*iaS©«)»r7'f >3 l±©*«1»flg«^* 
2tlT^37ci6, dTiit75 77#iEHlfi©* 

50 7'U-HtCj;-5^^«|5iU7-r>*^0^DiILTfT^ 
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[0044] 03 (d> iz^mmcommmm^mmms 

1 tfc©W$?iBI#JlE*IS«a^ 1W04 

[0 0 4 5] #?PJ©lf§4CD|gte0iJi~-3^T04 
(a) ~ (d) £#!!LTf¥»cl&iMT-5>o 
[0 0 4 6] 0 4 (a) te-fe^S 7^#IIH 0±K 
*i«silI#Jf 1 1 #*KJft3nfctt«*K#«|Btt£«T 
£0#»rffi0. #HJ&«3tBiBI**LT^*. Ell 

[0 0 4 7] W*»R*HiBi»JE«©»jfi*jfe t bTK 

«U u©Miii:M*-Jl'*»dit4# | J'fS h*» 

[0 0 4 8] Sfc, ±a$UftjSy-f 5 F • t53y^ 
tt£-fe 7 = 7^ ^lE^SSXl^ig^bit^To T{g 
[0 0 4 9] £©#ffitt»Bj2£«»K««fc3lE£fT^. 

®«JiST*^t**T#afc«)i}«'J-f5 K^JIEiSSJI© 

[0050] ^n^©iS3fi7jfeT-#a»K#eE^»ffi 

^OEi/^->l 2-1 5ttlC#««^ 

^«E^s«^«if-r^-t(cj;oT, Bmoummm 

»)«^SE^*«±-C#E^/^->«, **^HiPMi 

[0 0 5 1] &K04 (b) fc^T <fc?tc, #<tSSi# 
Y~777s$— 1 4 0T*ISlTl73 1 >y7'f>2 1 £ 

[0 0 5 2] ■y->\ i 7yx?-\z£z>mm®m<D3Ly? 



(5) 

<? 

3„ F©ffi*«2 0 0 Mm©i§^> ^*ts 

(J. 5 0 0 ura~lmmT*5. +)-> F^X^-TX 
■y^>^£ttfc*t$®flgJl©»r®4 0©Efta?te. 

IT, #StCfi^ 0 
io [0 0 5 3] mzM4 (c) \tmW\y< >2 l±£^-f 

^#BE^S«©W»f5'f >3 l ±©#*«f|g«»*S 

*. WIA«*«^2mm©-fe7 5y^#HEI»X«^ 

20 [0054] 04 (d) (C^W^©#«ifa#»E^* 

«©*««)l#SE^*«*t#fco 
[0 0 5 5] Hft#ft|gJSW©S«»;:tt. t75 7^^ 

[0 0 5 6] 05 (a) ~ (c) fi^Jft^J&TK LTH 

05 (a) at75 7^Miisi o±izmmmm 

BWBrSBU #Brt*«ffiBS*LTH*. 01~4t|H| 

[0 0 5 7] 05 (b) OT»i7'f>2 1±$^-1 , -» 
U- K4ffi^TWI«Iitt75-7i'#iEiISS: 

■%\zm<, yv-\ i \z^mmmcy^y^mwkK) 

ilLTfTfrttS. #J;L«-fe7>5-y?*1&Jf 2 mm. 
io »8SIJ1J?2 0 0 Mm©*$»B&£lfE*ia«i«. WD 5 
-f>£4«gj?)TS. 

[0 0 5 8] 0 5 (c) £tt*r&©4r«8EK£Jf£tt£ 
fi^^t. Hfc©#*l»K*HIEi»a«A^. g«©4 

ft<D^mmwk£mmkmfa*%z>. z\<om, tv-fk 
777ht*?>. ^(Dtztb, ±?s.v?mmtmm®m 
m&tiLwm&\z®mM\zikC2>o 

[0 0 5 9] 06 (a) it^mmmmi ltf-tyS.?? 
so ^B*iRl O^e.fd^nS^A^-FSr^LTli-S. * 
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(6) 



tz. me (b) Bt7$>^#gssi oommizftg. 

L^lT$5. CO^F&^E- RJ< IS 1 0 
[0 0 6 0] 

SSfiW^M t ^ r> tz^& £ M±X° # -5 d £ T £> £ . 

coo6i] x^yvi/- tf, y^xvr 

frtfcT 3 d £ Jc Sf^ L T t» % . 

[0H<Z>ffi#&t»HJl] 

[0 i ] *%w<nmmmm&m&umwL<D®m-Js&(»w, 

[0 2 ] *^H^(D*«MIg#«gB^*«CD«»f*.S»^ 
2 <D»i&#J£^T»r®0;&7Xkffi0T*$>3. 

[0 3] ^mwvmMmm&mmnmmcDWWixmnw, 



10 

m4] ^mm^mmmm^mm^mm^mm^mom 
[0 5] '&*<D&mffim£mmnmfa<D®MJ3mz*? 

[0 6] fi£*»W«mSI#JliB^*1g©«^^fflll# 

i o t75 vf^mmu^WL 

1 1 W*»K#«SSI8^ 
12-15 BE£S/^-> 

2 0 X+->-?l/— tf 

2 1 X-y^>^5-f> 

3 0 yu-h* 

3 1 t2J»r^> 

4 0 x^?->^® 

6 0 ^7X777-»^ 
6 1 ^JUx'T^ 
9 2 

100 ^>t'-AX-7^>^ 
140 tVH^X^-- 
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